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3, 5— i^'^j;— 1 , 2, 4— hury-zk. [-ft, 

1 4 ] iz^-t 1, 3, 5 — ^'J(5-(4-tert- 
y>/^7x-;^-) — 1 -yxrl;^- 1 , 3. 4-byr 
ywi-) :7x::^;P. LitlSl i,z^-tl, 3— -J ( 5- 

(4-te rt-yi~)Vyx.—}V) 
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[0 086] ll2T^§ixS*«x^^hn;^S:4'-y-fe 

V -fe y xiR^ 1 co^sfimi^ m 1 c7)«^^yn 

>y i^Ji 3 0 fciETL:7-n >■/ ^m5 0t tt^m^^ixx^^i, 

*\ H2tcfci-»T, iE7LlijliJl2 Otm^yn'y^^a 
i . S^lftil* 6 0 tCiE?Lyc? -y ^«6*^ ^^xm#/^ 

[0 087] ia3T^Sti^*tixl^i!'bo;l^5^-y-fe 

[0 088] |I|4T-^§iX§*^J::^^' hn/P-i^-y-tr 
^'Xgg^cT^gg^ajgfi, HlT'S^-m^«i&*^^>, «^ 
yn -y ^Jl 3 0 hiEfLyo >y ^'ii 5 0 i: Sr«li^L , P4ffi 
J17 0 t«^M7l«6 0 hi^Pa1tcm^aAtt!f!3«T«B!c 
§^l.^S^?±Ail6 1 SjEJdLt'c i> COT'S) -l-o 

[0089] m^^AttiilMh LXlt. tz ttli. y V 

^ty f-'^A, ag'fty^'^A. 
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[009 1 ] lit6 2]X'7j^^ti^8-t.V:rt^>'^yV 

[ 0 0 9 2 ] . Ill 2 ^*^Bflc7)ig 1 comimmt l 

[0093] tr. mm (la^it-r) t^^jSHj^wft 
mtii)^yxm^±^zmmmi oimmmttz 

{iXy^°■y^^t^T?g^-f-|.. 

[ 0 0 9 4 ] i^t:. iEfLm51tti«-5>i^4/::<iiE?LliJiMtt 

m-^^^imi.zmmtfzi±jfmLtzm 1 ^s^ft^BSct- 
ccT\ micommiz^ ^^^iz^u yrm-^^im 
mtfzii^i-m-h^th-^mThh. ^Lx.mi(^m 
m^:m^^rzi^^mi>zj:'yx . mmmio±iziEiiMmm 

2 0 SrJfM-r-g. o 

[0095] ^Ji4 0c7)F-yM4 1 tzhX 

h^j4 2 ^: ^^mc?^fl¥43^{±3^-iScL3^l|2<0}§?S*f^ 
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[00 96] s Jit:, m=Fmmmi'^^tfzum'¥-mm 

*fflv ^fzi^^miz i -5 T . %ytm 4 0 ±i>zm'f-mmm e 
[ 0 0 9 7 ] tfc . ^2<^mmt<zm\^i-zmm(^mmw-^ 

m2oi,z^^ix^mm. {iBiwim-m'it^ttzifmM 

I. ^cr>2:d^mm^m\'^fz. ^^iz^i>my6m4o 
commza i , rmcoiEfimmm 2 0 i>z^t.it?> 

[0098] tfz. SS3 commiizm^^ ^ mmcomm&'> ^° 
vj^mmmeoco^mmmiznux. ^ye 

MAO^Z-^ttl^mm ( 1 , 4^XbSiJ4 2R 

^coj:o^j:mM&m^^fz. M^miz^^m^m 
mm 6 ocommz-^\,^x. t«c7)5I3M4 ot-^-tn^ 

[00 99] Zc^m. ±Mi(Om 1 T^^H StO^g^ItfflV^ 
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[ 0 1 0 2 ] ^io. WMW^'y:}^—^ s 

A H . ^)vw^y<m.^<nwm^i^ \izi~.\^x . 

SP= { ( AH-RT) /V} 

-iS'Cmfi: (c a l/cms) 1/2) AHti^ 
^l-^^aii (#fi : c a 1 /m o 1 ) T S. D , R«i;M#:S 
14 (#e : c a 1 / ( m o 1 • K ) ) -C* D . Tmtn 
iUjg (Wa: K) -e^D. ^Xt^lVm. (^fi: cms 
/mo 1 ) f*)-!,, 

[0 10 3] 4?^^. Il3(i:, i^W^cryMM,:^^'^ V^jV 

5 'y-fe y xs-?<7)m 2 commmmxh k> , ±ibiii 2 1- 

miz. m^40±lz u\:21 IZTik-tPBD^t'com. 

r^'y^mam^'^^mizi: o^tTm^n-y^Ji 



10) ffffl2003-7467 

1 8 

5 0 &?^J?£ LJ^^fStc, imira -y ^'S 5 0 ±id 

't^wmx.mim.xmi:>fih. 

[0104] tfz. m4i±. 2|s:^0H(5O*«xL^i? bn;k 

5 it-y -fe yxmi^(^m 3 (Dmmmmx'h d . ±tm 2 x- 

iz , m^WiMM 6 0 ±(c, y y -it Vi-^yj^t: t'c^M^ii 

xm3«^mm-mzj: oj^c^L-cm^jiAiie 1 
Lfzmiz. ^?-aAii6i±t:. ±im2tmmizm 

10 ISa7 0 ^ffM^S^jSXg^iSTW'iil-S . 
[0105] 

imm] mmmi ] mmr^x-^mmin^'ofz i 

TOS:K± (ftJlK I TO. mffi^ai? : 2 0 Q/Dtl 
T) t:K^*«Sat; j; DK^IS 1 0-3 P aT\ lEfLIn 
ilMi: tXlitS 3)l,Z^-tNPDimmM&l nm/s 
e c T- 6 0 n m£OMJ»T« L . t [it 5 ] 

^-roXD-1 (W3t>'^t;rf<'x>-i^-v;k6. lev. fl: 
1^ffltl*2. 4eV) i:Mt,2 4]t=^-rCBP (-f:t>' 
^t4^f->'^'-\'yl^6 . 1 5 e V. fl:^ffl^n:^j2 . 33 e 
20 V) i:[^l:4 2]tC^-r I r (ppy ) 3 (>f:t>"ft;^-r 
>-i/^;l.5. 3eV, ^^ffl^Dl^J 3 . 04eV) tt:. 
^tl^-tLCDMAit^n : 1 : 0. 0 3 (C^^ j; d 

1 n m / sec T-itm# L , 2 0 n m<7)mmX'fS.m 

L. m'f-mmmt lx wts 6]t;^t-A i q 3 immm 

JSlnm/secT'50n m£7))lUT'fi!c)l t , mfkiZ. 

0 >^zmMmm. 1 n m/ sec -C-^t,^* LTl^ffiSrJfM L 

lll2tC7i^^|g^Sit^{^figL^C. 
[0 106] icOWf. 5V (IBWimE, OT|5|t) . 1 
30 mA/cm2 {mM^^M. lilT*3^:t) -fSOOcd/ 
m2 (JSJK, OTIalt) . 6. 5V, lOmA/cm^ 
-^4 5 0 0 c d/m2 0lifeOf6^Sr#/i. 

iimm 1 ] ^3teJi4^x hm^c b pco;^^ tf^tJi^'Ki 

[Sffi^Jl] i:^«t:H2(;^t-«^«jtSr#lSt/i, 
:L<^m. 5V. lmA/cm2-C40 0cd/m2. 25. 
f\ 6. 5V. 1 OmA/cm^T'S 2 0 0 c d/m2iO 

40 fz<, iOBt, 5V. 1 mA/cm2T-5 0 0 c d/'m2. 
mf . 6. 5V. 1 OmA/cm2f 4 1 0 Oc d/m^ 

[Mfi^j 2 ] - mmm 5 j o x d - 1 <Dm^ o tcTis 

1 ] {z^^^-^^mm Lfzmvit. mmm utnm 
^zm2i<z^.^m^m&^wmLtz}iz^. mu^z^-t 

[0107] 

[ifti] 



(11) 



#ffl2 0 0 3-74 6 7 



1 9 



2 0 







1 mA/crrf-ecnilflg 


10mA/ c irf -CCD HffE 


(eV) 




ma (V) 






»^(cd/m') 


(eV) 


2 


tut 2!) 


5.0 


500 


6.5 


4.500 


6.10 


2. 70 


3 




4.0 


450 


6.0 


3.900 


6.10 


3.05 


4 




5.0 


500 


6.5 


4:500 


6.10 


2 JO 


5 




6.2 


500 


7.0 


4,300 


6.10 


2. 70 



[0 108] [mm^\3]T^^xhmbLxm\^fzut3) 

-CS^-rBND{i. m^ffitI**ih'-:7^J/ii. I r (pp 

y)3 (3. 04 eV) i: {iaiHj^cO^, 

[ItSSMl] (OXD-lffiffl) , [ltJftM2] (PBDffi 
ffl) . [IIJfiM4] (BBDfgffl) . [mmm5] (OXD 



10 



[Higgle]- [SIJfeMl 1] OXD-liO#i5i9t;TiB 
[«2]tc^t-'fl:-^^<afflL/imW±, [ltSSMl]i:PI 

[0 109] 
[|S2] 





4b^«a 


1 mA/c nrfT*(D141ffi 


10mA/ cnrf-CdD 14116 


(eV) 


CeV) 


WIE CV) 


ffJS(cd/nf) 


miE (V) 


J(im(cd/nrf) 


6 


t4ti oD 


5.0 


480 


6.5 


4, DOO 


S.74 


2.18 


7 


[4b 1 1 ] 


4.0 


480 


6.0 


4,100 


5. BO 


2. 40 




[■fti ZJ 


5.0 


480 


6.5 


4; 100 


5. 74 


2.30 


9 


C4bl 3 J 


5.2 


480 


7.0 


4,000 


5. BO 


2.10 


10 


Cflii 4] 


5.0 


480 


6.S 


4.100 


5.74 


2.15 


11 




5.2 


460 


7.0 


4J00 


6.74 


2.15 



[0 110] mim\\ i\-^mmM\ 5] mim\u 



[0111] 
[«3] 





4t^«a 


1 mA/crrf-eOl^ilg 


10mA/crTfl?{7?14fig 


(eV) 


CeV) 


«iE (V) 


iKi^(cd/rrf) 


BIE (V) 


»^Ccd/nf) 


12 




5.0 


440 


6.5 


4, 200 


6.05 


2.25 


15 


C^t2 1] 


5.0 


460 


6.5 


4.300 


S. f)fi 


?. 17 


14 




5.0 


470 


6.5 


4.300 


5. 99 


2.52 


15 


C^t2 3] 


5.0 


490 


6. 5 


4,400 


fi. 05 


2.21 



[0112] mmm 1 6]- [^mm2 7 ] [^jftf^j 1 ] 

X^mtm Y-zm(r> I r ( p p y ) 3 t#X.TiB«4] 

i)i;isiatcia2tc^-rK-?ffi^^<^)iictfci;^^, m 



[0113] 
30 [^4 ] 





4b^14g 


1 mA/c rTfT?©14flB 


10mA/cnrf-e©ttffi 


(nm) 


mj± (V) 


JfSCcd/nri) 


mj± (V) 


3^SCGd/nrf) 


16 


C4b4 3] 


5.0 


450 


6.5 


4. 200 


545 


17 




5.0 


290 


6.5 


2, 700 


563 


18 


C4b4 5] 


5.0 


550 


6.5 


5. 300 


525 


19 


C4b4 6] 


5.0 


360 


6.5 


3. 400 


555 


20 


C4b4 7] 


4.9 


50 


6.5 


480 


608 


21 


C4b4e] 


4.9 


510 


6.5 


4. 500 


516 


22 


abs oj 


5.0 


450 


6.5 


4, 300 


545 


23 


C4b5 1 ] 


5.0 


280 


6.5 


2. 500 


563 


24 


HbS 2] 


5.0 


540 


6.5 


5, 100 


525 


25 


C4b5 3] 


5.0 


360 


6.4 


3. 300 


555 


26 


C4be4] 


4.D 


40 


6.4 


380 


608 


27 




4.9 


15 


6.4 


160 


647 



[0114] immmi s ] nFtm^^p^ 1 q 3 ic# 
X.OXD- 1 {z^ mm\^fz\::m\± immmx ] ^nm. 

ImA/cm^T'S 00 c d/m2S.t/\ 7V. 10mA 
/'cm2T'4 7 0 0 c <±/m:>-<r>^j7m%if'i%tyf\.fz. 

mmm 2 9 ] mm t mf-mmm h ^orai tmrn ^ 

M^: LT, *^l O-sPa, ,^#3«^0. 1 nm/s 
ec-cmSMW^iD. MtS 5jtC^j^^BCPe6 nm 

■tm^m&i^m.Lfz. zcom. 5. 2v, imA/c 

m2-r-5 00cd/m22at^\ 6. 7V. lOmA/cmA 



40^2-^-4 5 0 0c d/m^(nm^(^^^ifi%{^flfz, 

[ 3 0 ] [ mmm 1 1 -c-mi^miiJi t mm t ^ 

^t«^aAil^ LT . 1 0-3 P a . 

0. 1 nm/s e c^ffO*S^«tJ: ^'y-fbU^ 
'^A^ 5nmc?)IKiS-C-fiaKt/i<ri:i:, ^fiS^T/t^S- 
^Mzmx.fz:LhW\-\t [HM^Il] t^«tll4(C7S 

-r*^ffijaSr#Ji!cL>^C, ;<r)B#. 5V. ImA/cm^ 

0 0 c d/m^ . 5V. lOmA/cmZf 

4 5 0 0c d/'m2<0*i-fecO^^*if#^>ix;^, 

50 tcJ;Oa!lSt/i.-tfUx^^y^M:fiiT±^» (lilT^Ji-^ 



2 1 

Mtwo. ) 1, 1 0 0, 0 0 oco[-fi:2 5]-c-^-rpv 

K6mgS: Im 1 «1 , 2 i/^nax^i^Ti§»LT, 

mmit:i'^f&Ltz„ mmy^x-^mm^n^^-^iti i to 
mil. (TffiE I TO. MBi-f : 2 0 Q/nmT) t,z 

mmi^l 00 0 rprnTl^raxbryn-h-r^W; 
J; 0 5 0 nmc7)MJJ(7)iEfLiliS]i^#/i, iE?LlftiiS± 

(c*s^«^ai; ct D . *ss 1 0-3 p a , mmmm i 

nm/s e cT'OXD- 1 i:CBPtIr(ppy)3 
t^. ■ttl^tL<Dmmttn : l : O. 03t;^§J;d 
tC^t^*L2 0nmiOj«J¥cO^^^^Mt. 

1 nm/s e cT-A 1 q3SrM*L5 0 nmOliffOfl: 

c LTPtffi^ J|gfi!c L Tia 2 ffijt 

f&Ltz. ZCO«^. 7V, 1 mA/cm2-C5 0 0 c d/ 
m2.S.V8. 3V. 1 0mA/cm2-C-4 5 0 0 c d/ 



m2 £0^C7)^§#;^: ^ 

[ mmm s 2 1 AEiimmmcotim^ p v k*^^> [^b 3 1 ] 
T-^-rs^f^ (^^^»6 0 , 0 0 0) i^z^ttmmi 

ti. <rcOB#. 6V. 1 mA/cm^T-S 0 0 c d/m^a 
1X7. 3V. 1 0mA/cm2T4 5 0 0 c d/m^Ogb 

1 0 0. 00 Oc?)PVKh LT 
2 n nx::?' > Tlf W L "C . if * 



(IIMM3 3]^i-l^»l 
emgSrImlOl 



(12) ^fffl2 0 0 3-74 6 7 

2 2 

*?S1 &f^J?£L:^^. OXD-ltLTl. 2 5mg^:CB 
PfcLTl. 2 5mstlr (ppy)3i:LT0. 1 
7mgty-s-f >'^-|t^^>: LTi^'-^Ml 1 5 , OOOfD 
.tfUt:x;kt:"7xX;k2. 5 m g i: Sr^v-l^y 1 m 1 

-yfz I TO^± (TfrM I TO. Mig^aK : 2 0 

niilT) 1 Sr 1 0 0 0 r p mf 1 fiJ^^Xty n- 

h^^m^zj:'0 5OnmcoAE?immm^nfz. ^/^.t. 

iETL«Jillii±l:^§?S2 ^lOOOrpm-Cl ^f^Xty- 
10 r?-h-rs*fcj; "9 2 0 nmC05l3£8^»3to 

mWiZ^ 19 1 0 -3 P af-A 1 q 3 ^P.*jSE 1 n 

m/s e c T-5 0 nmcT^ffiffTtt^^MiiSM^fiScML. « 

i 3 1 n m/ s e c T«« LTSffi^ 

ffMtTia2t;^^il^«ji^#fiEtyt„ ^C0lf$. 9 
V. Im A/ c m2 -C-480 c d/m^ 25.1X1 0. 5 
V. 1 OmA/cm2f4 5 0 0 c d/m2i7)$§feiO||7K 

mmm3 4}-mmm3 7i oxd- ico#i?'9ct 

bmmizm2iz^'tmi'mm^i^mLfzb^^. m5] 
iz^.^?^±^m<7)mtm%i^tifz « 

[0115] 
[1^5] 







1 mA/crTfT?<0l±15i 


lOmA/crrf-eOltflfe 




CeV) 


(V) 


3l?Jt(od/rrf) 


*E (V) 


JfJtCod/rrf} 


34 




8.0 


480 


9.5 


4. 500 


6.10 


2. 70 


35 




8.0 


430 




I 


3.700 


6.10 


3. 05 


36 




9.0 


480 






4.300 


6.10 


2.90 


37 


(Its] 


9.2 


480 


11.0 


4,100 


6.10 


2.70 



[0116] [iijfi^j3 8]- [mmm4 3]oxd-i 305*-^^. [m6]i,z^-r^m)m(r>^ytm^^tLtz. 

^miy "9 t:TiB[a 6 ] t^z^s-tit^m^mm LfzVmii. [0117] 







1 mA/c rTiT?<Dl4t6 


10mA/crrfT?roiiflg 


C«V) 


CeV) 


«JE (V) 


W^Ccd/rrf) 


BE (V) 


»J^Ccd/rrf) 




c^t1 0] 




4^0 




4. 000 


5. 74 


2. 18 


39 




a.o 


4^0 


10.0 


4.100 


5.80 


2.40 


40 






4^0 


10.5 


4.100 


5.74 


2.30 


41 


c^t1 3] 


9.5 


A80 


11.0 


4:000 


5.80 


2.10 


42 






m 


10.5 


4:100 


5.74 


M5 


43 


c^t1 5] 


10.0 


4^0 


11.0 


4 100 


E.74 


2. IB 



[0 118] [mmm4 4i miim\4 7'\ cBPco , 
mmm 3 3]b mmizm 2 iz^-tm^mm^im Ltzt^Ao 



; ^ . m7] i,z^-t^m}m(7^^^tfin(:>tLfz . 

[0119] 
[^7] 







1 m A/e rrft!03fi1!fe 


lOmA/e rrfT703l41fe 


<eV) 


(eV) 


(V) 




^J± (V) 


nS. (cd/rrf) 


44 


Cfls20] 


9.0 


440 


10.5 


4.200 


6.05 


2. 25 


45 




9.0 


460 


10.6 


4.300 


5.96 


2.17 


46 




9.0 


470 


10. S 


4, 300 


6.99 


2.52 


47 




9.0 


490 


10.5 


4. 400 




2.il 



[0120] mmm4 s] - [^ws 9 ] j§?S2 o i j^^fc^ 

r ( P P y ) 3cr)#l9t;Tie[^8]tC^^^fk^!f^*Mffl [0121] 

Lfv:ii^^'f-« mmm 3 3]b mizm 2 ^z^.-tm^mm^ ims ] 
i^^Lfzbz^. m8]iz^-tmmmcom6^}m'hti^x 



(13) 



#ffl2 0 0 3-74 6 7 



2 3 



24 







1 m A/ onWOf^M 




(rim) 




JSJKtcd/fTf) 




»SCcd/rrr) 


48 


[;-ft4 33 


9. 0 


450 


10. 5 


4, 200 


545 


49 


C<t4 4] 


g.o 


290 


10.5 


2,700 


563 


50 


C4t4 5] 


g. 0 


550 


10.5 


5.300 


525 


51 


[it 4 6] 


d.O 


360 


10.5 


3.400 


555 


52 


Cit4 73 


&.5 


50 


10.5 




m 


53 


Cib4a3 


S.5 


516 


10.5 


4. 500 


516 


54 


Cits 05 


9.0 


450 


10.5 


4, 300 


545 


55 


Cits O 


9.0 


280 


10.5 


2,500 


563 


56 


Cit5 2:1 


9.0 


540 


10.5 


5,100 


525 


57 


c^t5 3:i 


d.O 


360 


10.0 


3,300 


555 


58 


Cits 4] 


8.4 


40 


10.0 


380 


608 


59 


Cit2 9] 


8.4 


15 


10.0 


160 


647 



[0122] [mmm6oimwi2^. [^tDT^^ti 

l.*-^* (^^»6 0, 0 0 0) kLX2. 5mskC 
BP 2. 5mg^:Ir (ppy)3i:LT0. 17mg 

3 3] }inmi-zm2\<zi^-tm^mm.-^wmhi-z. ^cr> 

8V. 1 mA/cm2T'4 8 0 c d/m2 9V, 1 
OmA/cm^X'A 5 0 0c 6./m^(7M^<r)Wtifi%^ 

Dt:. Mt,8] ('7t^m.60, 0 0 0 ) T-^StL^fi^i*: 
^fflv ^Tf^)^ L/::Ji^^'h{i [HffiM 6 0 ] i: nWdzm 2 (:: * 



10 2-^4 80 c d/m^aff. 9V, 1 OmA/'c m2-C4 

5 0 0c d/m2<5OS-feCOfl3t>0^'f#'^iX?^^<, 

[^Jfi^j6 2] - immmeA^ mm2^^ uti^x-m 

UtA 0] (=S-4)-^M6 0 , 0 0 0) T'^$fL-g.*-^#:2r 

[0123] 

[|I9] 







1 mAy crriTrCDtttl 


10mA/cm7?(»t4^ 


(V) 


i£|fi(cd/rTf) 


^ffi (V) 


SjS(cd/rTf) 


62 




7.0 


450 


8.0 


3. 800 


?3 


[It? 9] 


7-9 




¥-9 


4.999 


64 


C^b4 0] 


7.0 


450 


8.0 


3.900 



[0 124] [^MM6 5] ?#IS2^. [-fkSlJtC^ 

X U /L-^'^y'— /l^ ( 6 0.00 
0)i:LT2. 5mg^;OXD- 1 t t-C2. 5mgi: 
I r (ppy) LTO. 1 7 m g i; ^r^^i^l-y 1 m 

1 ^^^§iltT#lJ^cL^cJ^J^^'Ri immms 3 ] 

2tC:^-r*-?«^Srf^)^L/i. ^<m. 7V. ImA/ 
cm2f480 c d/m2 8V, 10mA/cm2-C4 30 
5 0 0 c d/m^<r)m^<^^^m%i^fltz. 
LUMi^Je 6 ] ^]-^Ml , 1 00, 0 0 0<7)PVK6m 

g^imicoi, 2=j^r2ux,^yxmmhx. mmi 

^^^Lfz. OXD-ltLTl. 25mgi:CBPi: 
tTl. 25mgi:Ir(ppy)3i:t-rO. 17m 
g y^ft^i-^ i: LT^i-^* 10 0, 00 Oco^^'J 
b'::i;l'b'7x-;l'2. 5mg i:^^>'P>-l m U^^flf 
tT, ?§IS2S:#li!ct?^^. PBDi:tT2. Smgt^-^ 
-O-^'ft^^^: LT^'-1^45 0, 0 0 0^0*rlJ;^^^■>' 
2. 3m\ h^iy^^u^^-^yimXliZmmLX. 'MW. 40 
3^#)SL^c. 

[0125] igSr^Xv5!JlJISr^f^:'5/t I TOSM± 
( rfJM I TO. ^a5(i^ttm : 2 0 QXDOT) tC^Wit 1 
Sr, 1 000 rpmT-l#Xb°>'a— h-f-.SW:J: "9 5 

0 nmsOiE?LlijfiSSrf#f^„ iEtLSt3iiii±(cJ§?S2 Sr, 

1 0 0 0 r pm-C-l^^tyn-b-rSWcJ; D 2 0 n 

mc7)^3tii^#^c. $^>tc. wm±.>^zmm3^ . lo 

0 0 r pm-r-l?i?Xh°ya— h-f-^&VtJ; D 5 0 nm<7) 

[0126] *^*K«t:J; Or;l^S-'>AJj^50 



1 nrnz-s e cT-*^«LTltl6^mt5t, icOl^. 

9. 5V, 1 mA/c m^TM 8 0 c d/m^ &V 1 
0. 5V. 1 0mA/cm2-C-4 5 0 0 c d/m^cJO^ 

[||*fi^J6 1^M2^. Utl^XmZtltm^W^ 

^*6 0, 000)2. 5mgi:CBP^:Ir(pp 
y)3i:LT0. 1 7 m g i; ^^i^l^y 1 m U:?§ML. 

L;^cm^'Ki [ mmm 6 s ] i: i5i«tcia 2 tc^^* 

^If^Srf^fiicti^o 8. 5V, lmA/cm2 

-r-4 80c d/m2S.V, 9V, 1 0 m A/c m2T'4 5 
0 0c d/m''(DU^<^Mi}^%hflfz. 

SK^fi-^* i-^^^e 0 , 0 0 0) ^m\^X^]^Ltz\:l 

^Ht mmme i ] t is]«t:ii2 t^^-rs^wit^f^gsc 

L/::, >ItfOB#, 8V, 1 mA/c m2-C'4 8 0 c d/'m2 
aU^g. OV. 1 OmA/c 1112^-4 5 0 0 c d//m2c7) 

(^]-^*6 0, 000) tLT5 

mg^ s/^o^:jf-9-y 1 m 1 \izmm\^x^m^fzw\-\x 

mtm\ 6 8 ] ^: 2 tC^t-3R^«it£ff^ L 

/c, ClOB^', 7V, 1 mA/cm2f4 6 0 c d/m^S, 
V7. 5V. 1 OmA/cm2-C-4 3 0 0 c d/m^cOS 

[0127] 



(14) 



^^2 0 0 3-74 6 7 



2 5 



2 6 



[02 ] ^wn<^m^mm.<^m i to^jmn 

[04] *%Bjc7)ig^«itois 3 cr>mmm 

1 0 ^igs 
4 0 

4 1 K-r^j 

4 2 *X blij 
7 0 ^HB 



[01] 



[02] 



[03] 



[04] 



60 
50 

40— 

20—^ 



-41 
42 



10 



20 



10 



70 

50-^ X 



60- 



40- 

20— ~f 



T 

10 



6W 



60^ 
40— 1 



1 



± ^41 



™ — 4 I 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element, which has high 
luminescence efficiency, by making luminescence of 
high luminosity possible. 

SOLUTION: Concerning to the organic 
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electroluminescense element, which has a 
luminescence layer, which is formed between both 
electrode layers of a positive electrode layer and 
a negative electrode layer, and has a host agent 
and a dope agent, which emits phosphorescence, a 
bipolar nature is provided by using oxadiazole 
group expressed with formula 1 or an electron 
transportation nature substance, which has 
triazole group expressed with formula 2, and using 
an electron hole transportation nature substance, 
which has carbazolyl group expressed with formula 
3, as a host agent. 
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